Brain neurotransmission during peripheral inflammation.
It is now well established that an inflammatory challenge as evoked by bacterial endotoxin (LPS) induces autonomic, endocrine, and behavioral responses that are controlled by the brain. However, detailed information on the neuronal pathways and neurotransmitters involved is scarce. We used in vivo microdialysis and biotelemetry in rats to monitor hippocampal and preoptic serotonergic and noradrenergic neurotransmission, body temperature, and heart rate after an i.p. LPS injection. Moreover, free corticosterone levels were measured in the dialysates, and behavioral activity was scored by visual observation. Apart from a biphasic fever response, tachycardia, elevated free corticosterone levels, and sickness behavior, peripheral injection of LPS caused a dramatic increase in preoptic extracellular concentrations of noradrenaline, but no effect on serotonin in this structure. The increase in preoptic noradrenaline levels appears to underlie the first fever phase and may participate in hypothalamic-pituitary-adrenocorticul axis activation. In contrast, whereas LPS had only a moderate effect on hippocampal noradrenaline, a marked increase in hippocampal extracellular serotonin levels was found. Use of the interleukin (IL)-1 receptor antagonist and the cyclooxygenase inhibitor indomethacine learned that IL-1 and prostaglandins are mediators in this response. Our data show that an endotoxin challenge results in highly differentiated changes in brain neurotransmission, probably subserving the coordinate processing of immune information in circuits involved in autonomic, neuroendocrine, and behavioral regulation.